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Tbc ALEXIS Project and the Local Interstellar Medium

J. J. Bloch und Bwhm W. Sm”fh
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h Alarnos Ntional btxmmory, bS Alarms, NM, USA

ABSTRACT

W ALEXIS sauliitc (Prid.homky cl al., this volume) will be a valuable WI (or smdying tic dlffu.w

soft x-say tmck

r

und (SXRB). The SXRB emission (0.07-0.25 kev) is t.hough[ [o orlgirmlc in a plis\-

ma at abcmt 1 K tit es.is~ in Lhe Icd inkrsullar medium. Emkkm models of such a plissma (Roy.

mend m.nd Smilh 1977.1987) wir-h normal cosmic elcmem.1 abundances prui Ic[ hal atux-u 34% of ~c

aumnk ~ling pmvm comes from a scI of clody-spxed lines around 70 CV from Fc VII through XII

Two passbands Of k ALEXIS Elescops wiU be tinlcred M 64 and 72 CV t.o include h Fc hnc cmlw

sicm. l%c flux from k lines in k SXRB auld produce n signal of as much M 1.50 coun[s ~r

wmnd (m ALEXIS dqs witi hew passtmnds. With he narrow quctral rqmnsc 01” Wrt- ALEXIS

aehxopx, an tmambiguous mixmuunem of k flux fran Lhe lines will Ix possible When comtnncd

witi tier dam W.E. dsc in~nsiks of he SXRB in tic tM d 72 CV bands nllow dlslinctl~m hc[wwn

rndcls of emission from ha gas having normal a.rd depkud ahundanccs. ALEXIS’ .spahal re~)lu[ltm

and cstimati yw-lcrrrg opxrng lifetime will allow U’sc gencrxmn O( all-sky maps of tic S.XRR In

thcx Fc ~~rrs witi dxn.rt - ckgnx rcsolubcrn and consdtrable xmsIuv I[y. 7Wsc maps WIII t-r m(wc

m.nsitive 10 absorption f~ dw m nearby Iow+dumn-dcnsi[y clouds lhan mqm done In hlghcr cn

ergy bal-uis.

1. lntroduc-tirm
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* gczrmcu-y Of the @caJ sywem. Witiin =h 8 angstrom brd. refluuvi[lcs ((M Indlviduiil spc,[r.)1

lines vary acamling m Lbeh hffering wavclengtis. Reflecuw[} a[ wavcleng~?s ouMI&’ dw hwulu Id[ti

of a mti is low enough lha[ 1[ m be negle-cuxl, since h mu-rori arc wnrxi u) spccr.ml rcgltm~ Ltm

taining he strongrx[ Iinm. and time arc 110 swonger line! just OUUILIC l{~~wever, ticre Is sorrw ovcrl.lp

bawcen tic 66 eV and 72 eV responses tit mm[ be cmnsidcrcd. The nc[ r-cq-ron.w of onc mirmlr h) dw

line-rich spezmrm ?Apecti from me LISM is ti sum of the respmsc\ 10 indlvi~!~l sfrcuJI IIIIC,

witiin its bardwidth. Thus hc wlenlific fXoducL$ of bc ALEXIS dl-~k~ survey of tic 1.ISLI u III Iw

band immsuies and band WOS. Can we dishngursh twlween rndcls of [hc l.l Skf u~lng lhl\ inlt~nrl.i

Lion?

We have compulul M expzled flux in all k .qxx~a.l hnes arl~lng In a ho[ pbsma [hal fidl u 1111111

=h trandwldds, using rhc Raymond and Smlti (1(’~7) plmrna spe~trum ctxic (WLI t:Ig 9 ~f Prlcidhor\k\

C( d. 1989). Tlw expc~d flux IS norrnallmti m tie Rc (fw~lllum~ km! t7(’ [(~ 1 I I cL’) mcasurcnlcl~[\

of * Wmeonsin wrf[ X-ray survey (Blt~h et al IW6, Blt~h 19SN), V’LS u1-wlJI~s h CXPX Ud tmI,I

inrcnsiucs for a range of tcmpe~ure-s and for Imh normal and dcplcmd (Splwcr and Jenhln\ 1[~7’ I

abundance sc~. Dcpleul plasmas whose normaJucd emlsslon pr~n ILJCSent)ilgh W band c(lun!s rcqillr(.

mear cmis.won mrasmrc lharr plasmas wllh ncmmal abmdanccs, Thus k ~)hwrvcd qN’Lu-um 0( dcpl~.k,,l

plasmas conlairis sfronger oxygen and neon ha lhan hu of normal ~hun~!~lLc plissn~;~s, Whtfic crl)l.

sicm in tk A-LEXIS bamh IS Iargcly duc m mm.

The rcflauvily Of n MM IS swh a strong funaron of lnLILicnl’e an~lc on drc nllrr(jr ti~I W! I: NCIII llr)t’~

in Lhc sprrurrr of a ho[ plasma have chffcren[ lnlc~rilcd rcflrxhvl[ws ~’(lT lt)C L UtTL’n[ Al [.)(]s ()[)[1, ,11

dmlgn, inmrning mys sarnplc a range of normal lml&nce angles from 12 I [i) 177 dcgrm-s The wc~

WI Id-arrglc Jnm!ucl of Ihls opLsc.a] sysUm for c~h qwcuid Ilne LS f(wnd frt~m dlc ctmv~~]ull[m (JI LIIC

dlffcrcnual area-sold-angle FoducI (M a funcmm of Im’ldcm’c angle) wl[h [hc rcllcc [IVIIJ A\ u Iun( II(VI

of sncd-c angk. In he tatrks M follow, wc give tim numtwr In cm) w [(M C* h I[rlc

Tk emisslwly of a hol plasma cm bc given m erg crn’/wc (CR Riiym\rm! an(! Srnilh IQH7), but t,,

ea.. norrrLa1114ULm 10 lhc Wlsconsm Ek band flux II car) Inslrad hc gIvcrr a~ ph~l(m~i cm] sr IN1,

where EM is k anmsmr measure along a typctil hnc of sigh I m cm 6 ~ W’twrl h“ CIlllS\I\IIJ fr~)rll J

spmml Iuw IS mul[iplled b) tic ~-wdld-a.rrgle produt I I(w IhaI Ilrw am! b} [hc 1-hl rcqulrcd III lrr~~

dw lhc Wrsconsln B( hand col’nl rm:, an eshmatcd num!wr 01 ph(mmf pcr .wc,Inc1 rc~ulls I? II\ pII(,

lor’r mm IS lf’tc ralc rcf!tiled off lhe Inlrrrx and h~ward lhe AI.l,Xlf fil[cr/dclc~’u~r syfwrll, wt, I~ h u III

haVC s - efficiency of ahml ().25, w the a,cIual c(mrrI ra[r-s v.111 he d-xIuI I/4 [hc ptMJl~)rl mrr\ MI)II

hod lure. In Table.% I Uwuugh 4 wc glvc &w phot.Lm rwc.s f[~r ~c tir~ AI.1 X IS krnds Hml I(II 111~

IWO Cl=< Of IK)IlllJd MIL! Ckphfd d)urld.ancc-s Irl [hc [.l Skl Tlc riillKC (’)( lIJ~I”I”I ihcm’rl, fr[)rll f H I(I
62, Imludcs mll ~~ure~ itlr tic LISM dsti arc conslslcn! w!lh ln[cm~l.y mII~K of rtrc II (t~)r~)ri, I I(I

[[’ Illfi CV) mfld (’ (cart-xm. IM) 10 2M cV) trdm~s [r[’ml Ihc W’LwOniir} sur\c} MIl\l i)l Ik cn)llllrl~ ~;I\

nlusl k wIlhur lhL\ lcmper’wwc rarrgc, altmugh .s.rndl v(dunics mily &IIarI lrIIIII II
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Tablt 2: Lines Contl——
Line

Ion E(cV) LA)

0 VI 67.35 1U4 1
Fe Y]ll W Q5 1852
Fc Xl 6873 180.4

Fc xl! &l 74 IU69

s xl W.X5 1’912

Ar Xl 65,b7 1888

Twd S

T---
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Table 3: I.inm [’on[ributing to 72 CV Rnnd, Normal Abundancfi - ‘-”-—— — —.—-— —— —7—— — --—— — .—

I
Lmc
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/
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LO 15 degru=s (BImh CI al 1986, i310ch 19S8, MamhJll and Clark 191U, McCamm\m e~ ~/ ]Q~\,

The-w maps tuve brm uwd as tie bms for mw-kli of tie dlsrmtwiion of ho( X-ray emlulng maw, u!

and abscrftrlng ncutml clouds m Ltrc mc-rslclla.r me411um F’lgurc 2 ~h{)~s tie column rknsl[y as a (um

ticrn O( phoum energy for one opucaJ dcpdr Lf’uough IJW rreuua] ph~w of me inlerslellu med]um l%,’

ccnrers of tJe ALEXIS kksccrpc handpasses am Irullcamd wIti vcruca.1 dtmcd Imcs The top hon~onul

cfadwd hne shows the mlnlmum HI COIUmn deml[y or-uol Lhe (irhy Uward$ he rrmh giIlaclIc ~llL’

Ilrc =ond dashed Iirx Ind.carc$ d_rc approx, maw c~)lumn dcns]l> of ncur-ral Inmrst.cllm mawrl.il

eswrramd 10 he Wwrxn tic Sun and lhc wall of tic lck~l ca\l[y As can & wcn from lhI\ pl(N, IJl~

ALEXIS bandpiiws will h sensluve m flucuauom m the SXRB flux caused try ncwh} cl(mfs of rcl.1

uvel} low column densl[y. llrc Sun qp.ars LO h r.mdc su~h a cloudlc[ Hou mtin~ slrnllar ci(mdlc’I.

arc msldc of tic lad ca’ill}? Compa.nng maps of the S.Xi7B In drc ALEXIS kmLl~\w\ u;[h higt]~’r

crrcrgy maps could help 10 rie.wrrhe the Irkal rk. urhuuon of Ihe\r h)w m]l,mn &n\l I! ck)ud’,

To dcrnonsuac llrrs, we have simulad obscrva.mms of k SXRB flux from a rmdcl ~a\ II! U“c h.i~i

fillccl a sphere wlIh a mchus of I(M) PC wltr hw X-my emllung RX. 0( uniform e:nl\\l\l[> iir)L~ pl~(,,!

spherical clouds randomly wmhlrr 1[ For Ltre model shown. r.hc rdlus of tic cl~mds UL\ I p. and Oltlr

column dcrisl(y durx.rgh Ihe Wnler W’M N“,=2~ lo’ncr?- ‘, The C1OLK!dcnsll} b approxlnumlj () ollk ‘

ThLs mmlcl IS noI pul fcmh M a canddaLe de.smpuorr of h lm-al 1S%1, bu[ r~hcr m a dcmLm\ua[l\~ll ~)1

k mformauon cmrten[ In W SXRB SIXNMI maps rhl WIII b gcneracd b) A1.EXIS Flgurc I L(M1
lmns four surrubd rruip ~-uons of tie SXh B al dlffcrcnl energlcs arrangct! m quadran[.\ of J

}hnrncr - Al[of( map pn)Jecu(m ThC fTSOhIULMI Of LhC rTrW\ L\ ~ () dC&TCCS However, lhc ul[irnti[c rcw,

Iuuon posslhlc wll.h ALEXIS should be In Lhe rarrgc of I () m () $ dcgrcci l’tk- upper ngh[ qumlrdf][ ()!

h map shows the model sky m II would be -n b) Lfw 72 cl’ ALEXIS Ielrscowf llc upwr Icl( qILI

chm[ show rJre sky m II Would app LO Ihe 95 CV ALEXIS Lclcsc(ps (~f el’ Ii alu~ [h a\cr;lg(

crurg} of Ihe Be b.nd). The Emom rrghl quadran[ showi ~h~ m~rdcl .*) a~ II would app’irr In [hc II

hmd (130 I fill cV). arrd k bouom lef[ quad.mnl as II would appmr m Orc (’ ham! ( 16(1 2W c\’ I (’

hand mapi which surpa$s rh spaIr.al qr.dlt~ wdl he pr[uluccd h} R()!i Al
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is cmc of tic ALEXIS bandpasw.s and alw be aver-age phomn cncrg} wllhln tic l+r B.uI, ! 11~

bouom nghl map shows how Lhe CZIVIIY would appear In W’ B bard, and tile twuom lcf[ In [h~’ (‘

bnd. ‘Ilc maps have all &n dlsplaycd wllh Lhe same cmmur and gTeyscalc Icvcls. and d)(’

plasma CMISSIUIIY for all wavekng~s nre assumed lo b be wc fc,r IJIIi cr)mpanwn The m~g

fuludc of tie Fluctuauons varms [mm 50% al 72 eV m atuwl 5% al (’ hanJ encrglcs
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